Paying attention to children and young adults in the early prevention of coronary heart disease could be effective, since the behavioural patterns affecting biological risk factors are adopted early in life.
Socioeconomic status affects the incidence of coronary heart disease and the levels of coronary heart disease risk factors. 6 ' 7 Part of the differences in coronary heart disease mortality between social groups can be explained by risk factors such as high serum cholesterol, high blood pressure or smoking. 8 ' 9 There is some evidence that the differences in distribution of risk factors between social groups are already present in children. 10 '" In addition, socioeconomic conditions in childhood may predict morbidity and mortality from coronary heart disease. 10 " 14 The aim of the present study was to examine whether parental socioeconomic status is associated with levels of several coronary heart disease risk factors and risk habits in Finnish children aged 9, 12 and 15 years.
MATERIALS AND METHODS
The study cohort was part of the Cardiovascular Risk in Young Finns Study, which is a large multicentre follow-up study of atherosclerosis precursors in children and young adults. A total of 3596 healthy Finnish children and young adults aged 3, 6, 9, 12, 15 and 18 years participated in the first cross-sectional study in 1980. Medical examination was performed and venous blood was drawn for the determination of serum lipids, lipoproteins and apolipoproteins. Follow-up studies were done in 1983, 1986, 1989 and 1992 using the same study protocol each year. The study protocol has been approved by ethics committees in each participating centre. Details of the data collection and study design have been presented previously. 15 For the present study we selected children aged 9, 12 or 15 years old and the study year 1986 to include a maximal sample size. A total of 1211 children (49% boys) had complete data on serum lipids, anthropometric measurements, birthweight, and parental socioeconomic status. Data on high density lipoprotein (HDL) subfractions were obtained at random from 565 subjects, on apolipoproteins A-I and B (apo A-I, apo B) from 591 subjects and on nutrient intake from 580 subjects.
Socioeconomic class was determined on the basis of parental occupational status and was coded using the scale presented by the Central Statistical Office of Finland in 1979. In the present study we combined the 14 original subgroups to form five occupational classes: I upper non-manual (n = 263), II lower non-manual (n = 312), III upper manual (n = 395), IV lower manual (n = 64) and F farmers (n=177). Upper level employees with administrative, managerial, professional and related occupations, employers excluding farmer employers and entrepreneurs comparable to upper level employees were classified as upper nonmanual workers (I). The group of lower non-manual workers (II) included lower level employees with administrative and clerical occupations and entrepreneurs comparable to lower level employees. The group of upper level manual workers (III) were classified as specialized and skilled workers. Lower manual workers (IV) were unspecialized and unskilled workers. Workers in agriculture, forestry and fishing were classified as lower manual workers (IV). Farmers (F) were considered as a separate occupational class.
Venous blood samples were taken after an overnight fast. The lipid determinations were done with standard enzymatic methods as described previously. 16 Low density lipoprotein (LDL) cholesterol concentrations were calculated. 17 The HDL subfractions were determined by the dual precipitation method 18 20 Korotkoff's fifth phase was used as the sign of diastolic blood pressure. Food consumption data were collected from every second subject by using the 48 h recall method. 21 Nutrient intakes were calculated and energy-adjusted intakes of fat, fatty acids, carbohydrates and cholesterol were used in the analysis. Data on smoking habits, selection of fat spread on bread and the frequency of physical activity were obtained from questionnaires. Subjects smoking daily were considered as smokers. Those using butter or butter-based mixtures on bread were classified as butter users. An index for leisure-time physical activity was calculated from the product of intensity, estimated duration and monthly frequency as described elsewhere. 22 The range of the index was 1 to 225. Due to skewed distribution, log-transformed data is presented.
In study year 1983, the questionnaire included questions for mothers concerning child's weight after birth. Birthweights less than or equal to the 10th percentile of the study cohort (3000 g for boys and 2850 g for girls) were defined as low.
Statistical analyses were performed using version 6.08 of the SAS software (SAS Institute, Cary, North Carolina) and included non-parametric Wilcoxon rank score and Kruskal-Wallis tests for continuous variables, and the % 2 test for categorical variables.
RESULTS
Selected characteristics of the study cohort are presented in Table 1 . Girls had higher levels of serum total cholesterol, LDL cholesterol and triglycerides, and they also had thicker subscapular skinfolds. Boys smoked more often. The distribution of socioeconomic status classes was similar in both genders, and the mean age did not differ between boys and girls. Further, there were no differences in the mean ages of the subjects between the social classes (Tables 2 and 3 ). Father's occupation was used as the socioeconomic status of the household. Overall the associations between risk factors of the child and father's occupation were, with only few exceptions, similar to the associations that were found when mother's occupation was used (data not shown). * Kruskal-Wallis non-parametric one-way ANOVA.
Parental occupation was significantly related to serum total and LDL cholesterol levels in boys, and to total cholesterol levels in girls (Tables 2 and 3 ). High total cholesterol and LDL cholesterol concentrations were found in boys from fathers' socioeconomic status classes IV and F, i.e. lower manual workers and farmers. Triglyceride levels did not differ significantly between the social groups. In boys, the apo B and the Study, 1986 LDL/HDL-ratio concentration was associated with socioeconomic status of father with highest levels found in the socioeconomic status class IV (Table 3 ). In girls, HDL cholesterol levels were higher in class F, which was due to high HDL 3 cholesterol concentration (Table 2) . Parental occupation was not significantly related to apo A-I or HDL 2 cholesterol levels or to apo B/A-I ratio.
TABLE 3 Age in years (n = 593), serum lipids (n = 593). HDL-subfractions (n = 277) and apolipoproteins (n = 287) of males according to socioeconomic status of father. The Cardiovascular Risk in Young Finns
Boys from class F had highest values for systolic blood pressure, whereas in girls no differences were observed (Tables 4 and 5 ). There were no significant differences in obesity indices, although both body mass index and subscapular skinfold thickness tended to be highest in socioeconomic status class IV and lowest in classes I or II. Boys from socioeconomic class IV smoked more often, and they were more inactive, whereas the pattern of these lifestyle habits was opposite in class I. No clear trends were found in girls.
Diet of children was markedly affected by the parental occupation. The differences were mostly between farmers' children and the other four socioeconomic status classes. The diet of farmers' children contained significantly more saturated fat, as reflected by the low polyunsaturated to saturated fat ratio. Similarly, they more often used butter as the bread fat and their cholesterol intake was higher. In addition, farmers' boys had the highest percentage of energy from fat in their diet. Thus, the high serum total cholesterol and LDL cholesterol values found in both genders from socioeconomic status class F seemed to be related more to dietary factors, whereas the high total cholesterol, LDL cholesterol, triglycerides and apo B concentrations in boys from socioeconomic status class IV were related more to smoking, obesity and inactivity.
The highest percentage of boys with a low birthweight was found in socioeconomic status class IV (20.7%), whereas the lowest percentage was seen in socioeconomic class I (7.1%) ( Table 5 ). In girls, there were no significant associations between the socioeconomic class and low birthweight (Table 4 ).
DISCUSSION
We found that parental socioeconomic status has an influence on coronary heart disease risk factors in Finnish children aged 9-15 years. In the present study the socioeconomic status based on parental occupation and farmers were classified separately. In addition to the specific effect of belonging to a farming family on diet and lipid profile, we found a non-specific effect of social class on many risk factor levels.
The diet of farmers' children contained significantly more saturated fat leading to a low polyunsaturated to saturated fat ratio in their diet. They more often used butter as the bread fat and their cholesterol intakes were higher than in other socioeconomic status groups. Further, boys from farming families had the highest percentage of energy from fat. Parallel to these dietary differences, there were differences in serum total cholesterol and LDL cholesterol levels, which were significantly higher in both genders. The dietary habits .7) 7. ), Skinf. = subscapular skinfold (mm), Smoke = daily smokers (%), Exerc. = log,, of physical activity index, P/S = ratio of intake of polyunsaturated and saturated fatty acids, % Fat = percentage of energy from fat (%), Breadfat = percentage using butter as bread fat (%), Choi. = intake of dietary cholesterol (mg/1000 kcal), Carboh. = intake of total carbohydrates (g/1000 kcal), % low BW = percentage of low birthweight (slOth percentile, i.e. 3000 g for males). b I upper non-manual, II lower non-manual, III upper manual, IV lower manual, F farmers. c Kruskal-Wallis non-parametric one-way ANOVA for continuous variables, % 2 f°r categorical variables.
of the farming families may be explained by their traditional attitudes to consuming dairy products. Boys from fathers' socioeconomic status class IV, i.e. lower manual, had an adverse lipid profile. Total cholesterol and LDL cholesterol levels were as high as in farmers' children, and furthermore LDL/HDLratio as well as apo B levels were the highest of all socioeconomic status class groups. In addition, these boys had a lower physical activity index, they smoked more often and were more obese compared to boys in other socioeconomic status classes. It is thus probable that adverse lipid profile in socioeconomic status class IV was related to smoking, obesity and physical inactivity, whereas the adverse lipid profile of farmers' children was related more to dietary habits. The risk factor pattern of the children from the lowest social class seems to be similar to that of parents.
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Low birthweight may be an additional risk factor for adult coronary heart disease. Recent reports from Barker et al. 25 have shown that low birthweight is associated with increased risk of coronary heart disease and many of its risk factors, such as high blood pressure, glucose intolerance, dyslipidaemias, and propensity for obesity-especially for visceral fat accumulation. Moreover, the effects of low birthweight seem to operate independently, regardless of socioeconomic background. We found that socioeconomic class was associated with boys' birthweight. The percentage of boys with birthweights of =£3000 g was smallest in the socioeconomic class I, and highest in class IV. This finding agrees with earlier reports showing that low birthweight is associated with low socioeconomic status even in societies with small social inequalities and universal health care and maternity care systems. 26 -27 In addition to the differences described above, class I seemed to have the most favourable and class IV the least favourable position regarding HDL 2 -C, triglyceride level, and skinfold thickness in both males and females. Further studies are needed to resolve whether our findings of social class differences are explained by differences in knowledge of health habits between social groups or if they are caused by differences in attitudes to health-related life-habits.
In adults, socioeconomic status has an inverse association with morbidity and mortality from coronary heart disease and with its risk factors in many industrialized countries. 6 ' 7 ' 23 ' 24 Further, the socioeconomic conditions in childhood have an effect on the coronary heart disease morbidity. Living in poor areas or low socioeconomic status households in childhood correlates with morbidity in adulthood. 1314 Our findings are in line with an earlier report investigating the association of socioeconomic status, diet and serum lipids of children in the cross-sectional study of 1980 as a part of the present Cardiovascular Risk in Young Finns Study. 28 Data from other similar studies are also concordant. " Hunter et al. i0 found in the Bogalusa Heart Study, in addition to some racial differences in cardiovascular disease risk factors, a U-shaped pattern (the lowest and highest educated parents had children with the highest values) in black children for triceps skinfold, and in white children for total cholesterol and cc-lipoprotein values. They, however, suggested that the methodology for assessing the social differences in children should be more precise. Further, Khoury et al. 12 found positive simple correlation between parental socioeconomic status and nutrient intakes. Girls from households with higher social status (indicated by education and occupation of the head of the household) consumed more calories, total fat, saturated fat, polyunsaturated fat, dietary cholesterol, protein, and carbohydrates other than sucrose and starch than did girls from households with lower social status. Boys from households with high occupational status of the head of the household consumed more calories, saturated fat, protein, and other carbohydrates. In addition, there were the inverse correlations between the education level of the head of the household and Quetelet index and weight in both boys and girls. 12 These findings of high socioeconomic status and to some extent unfavourable dietary habits are in contrast to our study and to other more recent studies. The discrepancy may be caused by secular changes in the life-habits of families from upper socioeconomic classes during the last decade. Those of high socioeconomic status have adopted a healthier lifestyle, for example in dietary habits and exercise, compared to that in other classes. Due to these changes it is probable that the socioeconomic status related difference in coronary heart disease mortality will become even more marked over the coming years.
In conclusion, we found several parental occupation related differences in Finnish children in biological and biochemical risk factors (lipids, obesity, birthweight), as well as in certain lifestyle risk factors (smoking, dietary factors). The findings are important evidence that differences in coronary heart disease risk factors are already apparent in childhood. The increased risk of coronary heart disease associated with low socioeconomic class is probably mediated by several factors, which may act synergistically. The children of upper non-manual workers seem to have adopted a healthier way of life than their parents. Since atherosclerosis begins in early childhood and is a process taking decades, the social group differences, in our opinion, should be taken better into account in prevention programmes. Perhaps health education should be given more intensively to children from farming families and families of low social status in order to decrease the social group differences in morbidity and mortality in adulthood.
